Biomimetic coating of cross-linked gelatin to improve mechanical and biological properties of electrospun PET: A promising approach for small caliber vascular graft applications.
Electrospun PET (ePET) is a promising material for small caliber vascular graft applications owing to its tunable mechanical properties, biocompatibility, and nanofibrous structure that mimic the morphology of natural extracellular matrix. However, the inherent inertness of PET impairs the adhesion and proliferation of endothelial cells on the inner surface of ePET tubular grafts, hindering the formation of a functional endothelium. Gelatin coatings, owing to their ability to promote endothelialization, are a valuable approach to overcome the limitations of ePET. Herein, a novel process for the deposition of stable biomimetic coatings of gelatin on ePET tubular grafts is proposed. Electrospun PET was first aminated by plasma treatment and then coated with a gelatin hydrogel cross-linked in situ by a Michael-type addition reaction. Amination provided a superhydrophilic behavior to the ePET surface, allowing easy gelatin interpenetration along the wall thickness of the tubular structure, and the obtainment of thin coatings that maintained the morphology of ePET fibers. Gelatin coating was stable at long term in a physiological-like environment, noncytotoxic and promoted in vitro cell adhesion and proliferation. Noteworthy, the mechanical properties of gelatin-coated ePET tubular grafts were improved in terms of elastic modulus, compliance, and elastic recoil, finally better matching the characteristics of native blood vessels. Altogether, the proposed coating technique successfully combines the advantages of ePET nanofibrous structure with cross-linked gelatin biological cues and mechanical reinforcement, and emerges as a promising strategy for the development of biocompatible small caliber vascular grafts with superior biomimetic and mechanical properties. © 2017 Wiley Periodicals, Inc. J Biomed Mater Res Part A: 105A: 2405-2415, 2017.